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The etiology and pathophysiology of takotsubo cardiomyopathy have not yet been fully clarified. We report a case of takotsubo cardio- 
myopathy associated with severe hypocalcemia secondary to hypoparathyroidism. A 69-year-old woman presented with acute pulmonary 
edema caused by severe left ventricular dysfunction with apical ballooning compatible with takotsubo cardiomyopathy. Laboratory tests 
revealed severe hypocalcemia secondary to idiopathic hypoparathyroidism. Coronary angiography showed normal coronary artery func- 
tion. Her symptoms and signs of heart failure improved dramatically with the correction of hypocalcemia through calcium and calcitriol 
replacement. (Korean Circ J 2013;43:573-577) 
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Introduction 

Takotsubo cardiomyopathy or left ventricular (LV) apical balloon- 
ing syndrome is an acquired disorder typically characterized by tran- 
sient LV dysfunction with marked apical akinesia and ballooning. 1)21 
Hypocalcemia is an uncommon but reversible cause of congestive 
heart failure. However, most cases of hypocalcemia-induced cardio- 
myopathy present with diffuse LV hypokinesia with a trend toward 
dilated cardiomyopathy, rather than LV apical ballooning. 3 " 61 Herein 
we report what we believe to be the first case of takotsubo cardio- 
myopathy associated with severe hypocalcemia secondary to idio- 
pathic primary hypoparathyroidism. The clinical signs and symptoms 
of congestive heart failure and the objective parameters of LV sys- 
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tolic function rapidly improved after correction of the hypocalcemia. 
Case 

A 69-year-old woman presented to the emergency department 
of our institution with a three-day history of exertional dyspnea and 
chest discomfort that had progressed to dyspnea at rest. She com- 
plained of a six-year history of numbness in both hands and leg 
cramps. She was diagnosed as having hypocalcemia secondary to 
idiopathic primary hypoparathyroidism and was treated with calci- 
um lactate and calcitriol. One year earlier, she had suffered from in- 
termittent cognitive dysfunction with memory loss and was diag- 
nosed with senile dementia. Thereafter, she was irregularly given me- 
dication to treat hypoparathyroidism. One month before the pre- 
sent admission, calcium lactate and calcitriol had been discontinued. 
On arrival, physical examination revealed low blood pressure (90/60 
mm Hg), tachycardia with a heart rate of approximately 102 beats 
per minute, and tachypnea with a respiration rate of 25 per minute. 
Her body temperature was 36.4°C and oxygen saturation on room 
air was 90%. Chest auscultation revealed rales in the bilateral lung 
field without murmur. Spasm and cramps of both extremities were 
noted but the remainder of the physical and neurological examin- 
ation yielded no remarkable results. Initial electrocardiogram sh- 
owed sinus tachycardia, negative T waves in leads V 1 -4 and a slight- 
ly prolonged QT interval (corrected QT interval=490 msec). Chest 
X-ray showed cardiac enlargement with pulmonary congestion and 
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Fig. 1. Echocardiography (left; diastolic phase, right; systolic phase) prior to treatment, showing enlarged left ventricle with apical ballooning and severe 
mid-segment hypokinesia during systole, sparing basal segment. 




Fig. 2. Coronary angiography showing nearly normal coronary artery. 



both pleural effusion. Laboratory testing indicated the following 
results: total serum calcium concentration, 5.0 mg/dL (reference 
range: 8.0-10.5 mg/dL), with free ionized calcium, 2.8 mg/dL (refer- 
ence range: 4.0-4.5 mg/dL); serum phosphorous, 6.1 mg/dL; albumin, 
3.7 g/dL; creatinine, 0.9 mg/dL; magnesium, 1.9 mg/dL; PTH, 170 pg/ 
mL (reference range: 180-560 pg/mL); intact PTH, 10.7 pg/mL (refer- 
ence range: 6.2-29.0 pg/mL) and 25-0H vitamin D, 9.3 ng/mL (ref- 
erence range: 6.9-69.5 ng/mL). N-terminal pro-B-type natriuretic pep- 
tide was 12968 pg/mL; creatine phosphokinase, 1029 IU/L; Myo- 
globin, 91.78 ng/mL; Troponin-T, 0.234 ng/mL, and thyroid function 



was within the normal range. Initial echocardiography demonst- 
rated a contractile pattern with preserved basal segment, akinesia 
of the apical segment and severe hypokinesia of the middle segment 
of the LV, compatible with takotsubo cardiomyopathy (Fig. 1). The 
ejection fraction was estimated to be 32%. Initial treatment with 
administration of furosemide, spironolactone, angiotensin II recep- 
tor blocker and intravenous calcium gluconate with close monitor- 
ing of serum free ionized calcium levels was started. On the fourth 
day of admission, we performed coronary angiography and a left 
ventriculogram. The former revealed normal coronary arteries (Fig. 2) 
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and the latter showed markedly improved LV contractility exclud- myopathy (Fig. 3). The clinical symptoms and signs of congestive 
ing residual localized akinesia of the mid to apical antero-septal heart failure and the objective parameters of LV systolic function 
wall, demonstrating the resolving course of the takotsubo cardio- obtained by serial echocardiography improved rapidly after correc- 




Fig. 3. Left ventriculogram during systole (left) and diastole (right), performed on the fourth day of admission. Note the markedly improved left ventricular 
contractility and apical ballooning with focal residual wall motion abnormality on the mid to apical antero-septal wall. 



Table 1 . Serial change of calcium concentration and left ventricular ejection fraction during therapy 



Admission day 


Ionized calcium (mg/dL) 


Total calcium (mg/dL) 


Ejection fraction (°/o) 


On admission 


2.8 


5.0 


32 (by echocardiography) 


Day 4 


3.2 


6.4 


52 (by ventriculogram) 


Day 8 


3.8 


8.5 


58 (by echocardiography) 


Day 12 


3.9 


8.0 


65 (by echocardiography) 




Fig. 4. Echocardiography (left; diastolic phase, right; systolic phase) after treatment, showing complete improvement of the dimension and contractility of 
the left ventricle. 
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tion of the hypocalcemia (Table 1). On the twelfth day of admission, 
the echocardiographic findings showed complete resolution of the 
regional wall motion abnormalities of the LV with an ejection frac- 
tion of 65°/o (Fig. 4) and the patient was discharged with no symp- 
toms and signs of either heart failure or hypocalcemia. During the 
ensuing 18 month follow-up period, repeated echocardiograms sh- 
owed normal ventricular contractility and there were no further epi- 
sode of heart failure with the maintenance of daily alfacalcidol and 
calcium carbonate. 

Discussion 

Calcium ions play a vital role in the sequence of excitation-con- 
traction and relaxation of the cardiac muscle fibers. 81 Profound and 
prolonged reduction of serum calcium may result in contractile dys- 
function of the myocardium and hypocalcemia is an uncommon but 
well-known reversible cause of heart failure. 3 " 51 However, most cases 
of hypocalcemia-induced cardiomyopathy present with diffuse LV 
hypokinesia rather than LV apical ballooning. 3 " 71 As calcium is es- 
sentially required for myocardial contractile function, the parathy- 
roid hormone also has a positive inotropic action on the myocar- 
dium. This effect probably occurs because the parathyroid hormone 
increases both the entry of calcium into myocardial cells and the re- 
lease of endogenous myocardial norepinephrine 9 ' There have been 
several case reports of reversible congestive heart failure associat- 
ed with hypocalcemia caused by hypoparathyroidism, all of which 
presented with diffuse LV hypokinesia rather than apical balloon- 
ing. 10)111 We herein report a unique case of reversible cardiomyopa- 
thy associated with hypocalcemia secondary to untreated hypopa- 
rathyroidism presenting with transient LV apical ballooning rather 
than diffuse LV hypokinesia. Takotsubo cardiomyopathy is an in- 
creasingly well-known cardiac syndrome that mimics myocardial 
infarction. It is characterized by transient wall motion abnormalities 
involving the apical and mid-portions of the LV that resemble the 
shape of a traditional Japanese octopus trap, and which occur in the 
absence of significant obstructive coronary disease. 111121 Although 
exaggerated sympathetic stimulation is thought to be the possible 
mechanism of this syndrome, the current evidence supporting any 
of the proposed underlying pathophysiological mechanisms is not 
compelling. Several mechanisms have been proposed to explain the 
unusual features of this syndrome, such as multi-vessel coronary 
vasospasm, coronary microvascular dysfunction, and catecholami- 
ne-mediated cardiotoxicity. 12 " 141 Diverse preceding emotional or phy- 
sical stressors have been identified as the trigger event in most pa- 
tients with takotsubo cardiomyopathy 14 ' However, the precise eti- 
ologic and pathophysiologic basis of this syndrome has not been 
fully clarified. Our case demonstrates the occurrence of takotsubo 



cardiomyopathy secondary to hypocalcemia, the cause of which was 
previously diagnosed primary hypoparathyroidism with inadequate 
replacement of vitamin D due to newly-developed cognitive dys- 
function. The attributing factor of hypocalcemia-induced takotsubo 
cardiomyopathy in our case is justified by the following: 1) no other 
cause was found in the patient's medical history and examination; 
2) coronary angiography showed no coronary artery lesions, and 3) 
improvement of apical ballooning was achievable after calcium re- 
placement that correlated well with the rising serum calcium level. 
For the treatment of hypocalcemia-induced cardiomyopathy, calci- 
um replacement is crucial: clinical and hemodynamic improvement 
could not have been achieved with standard heart failure therapy 
if the serum calcium deficiency had not been corrected. Initial intra- 
venous calcium infusion consists of 100 to 200 mg of elemental cal- 
cium (1 to 2 grams of calcium gluconate) over a period of ten min- 
utes due to the risk of serious cardiac arrhythmias. Slow intravenous 
calcium infusion should be continued with frequent measurement 
of the serum ionized calcium level until the symptoms and signs of 
hypocalcemia and heart failure are controlled and safe and stable 
ionized calcium levels are achieved. We believe that our case is the 
first case of takotsubo cardiomyopathy associated with severe hy- 
pocalcemia. The clinical signs and symptoms of heart failure and the 
objective parameters of LV systolic function rapidly improved after 
correction of the hypocalcemia. Although the precise mechanism of 
hypocalcemia-induced takotsubo cardiomyopathy remains to be 
elaborated, and there is no clear relationship between hypocalcemia 
and the proposed mechanisms of takotsubo cardiomyopathy such 
as multi-vessel spasm, microvascular dysfunction and catechola- 
mine-mediated cardiotoxicity, we suggest that hypocalcemia sh- 
ould be included as a possible cause of takotsubo cardiomyopathy 
and physicians should check the calcium level of patients with this 
syndrome. 
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